been considered a disease of childhood and young adults (1) . However, in recent years celiac disease increasingly has been recognized in elderly adults. This changing pattern in the age of initial detection of celiac disease is reflected historically in various series of patients with this disorder. In earlier studies from Birmingham (1,2), for example, only 7% were diagnosed after age 60, similar to a Mayo Clinic series of 4% (3) . In more recent reports, however, increasing numbers of elderly patients have been described, especially from some hospitals in the United Kingdom; for example, about 25% of patients from Northwick Park and St Bartholomew's Hospitals are now being diagnosed in their seventh decade (2, 4) . Similar observations have been published from the United States (5), Sweden (6), Scotland (7) and Ireland (8) . In these reports, classical or typical symptoms of malabsorption have been less prominent even though adult celiac disease is reported to be the most common cause of steatorrhea after age 50 (9) .
The purposes of this study are to review a clinical experience of celiac disease in 30 patients diagnosed after age 60 in a single institution and to categorize the spectrum of associated clinical conditions, including malignant complications, seen in this elderly population.
PATIENTS AND METHODS
During a 12-year period from January 1982 to December 1993 inclusive, 88 patients were seen with celiac disease; of these, 30 were initially diagnosed during or after their seventh decade at the University of British Columbia Hospital, Vancouver, British Columbia. All except three patients were regularly followed and reviewed on an annual basis in an adult celiac disease clinic, first established in 1982. One of these three patients died from pneumonia six months after the initial diagnosis while the two others died from metastatic ovarian and breast carcinoma, respectively, four and nine months after the initial diagnosis of celiac disease. Four other patients, each followed for over one year, died from lymphoma during the past 12 years, including two patients previously reported elsewhere (10, 11) . Finally, one patient died from a duodenal adenocarcinoma. Office and hospital records of all patients were reviewed. Details of clinical presentation and past medical history were recorded as well as hematological (hemoglobin, white blood cell count, platelet count, peripheral blood smear) and biochemical results (carotene, iron and iron binding capacity, folic acid, vitamin B 12 , calcium, phosphate, total protein, albumin, prothrombin time, immunoglobulin quantitation, amylase, and thyroid and liver chemistry tests). After biopsies of the small intestine were done, patients were reviewed by a clinical dietitian with a special interest in the dietary treatment of celiac disease who provided specific instructions on the gluten-free diet. Patients were reviewed periodically, as required, to address any concerns regarding diet treatment. Compliance and response to a prescribed strict gluten-free diet were assessed during each clinic visit. Interestingly, none of the patients reported a known family history of celiac disease. Diagnosis: Each of the 30 patients in this study had a severely abnormal 'flat' small intestinal biopsy (so-called 'crypt hyperplastic villous atrophy') obtained prior to institution of a gluten-free diet (12) . In 29 patients, initial biopsies were severely abnormal and treatment was initiated within two weeks. In the one other patient with small bowel lymphoma, previously reported elsewhere (10), multiple small intestinal biopsies on a high gluten diet were required to demonstrate the typical histological features of celiac disease, ie, severely abnormal 'flat' biopsies. Biopsies from at least two separate sites in the small intestine in each patient were obtained with at least one biopsy from a site distal to the descending duodenum. Biopsies were also obtained from the gastric mucosa, usually the anatomical prepyloric gastric antrum, lesser curvature. Finally, in all patients, at least one colorectal mucosal biopsy was obtained, usually from a valve in the distal 25 cm, using either a fibreoptic flexible sigmoidoscope or colonoscope. In 29 patients, biopsies of the small intestine were repeated after at least eight weeks to determine if a histological response to a gluten-free diet had occurred. In the one other patient with a small bowel adenocarcinoma (13) , biopsies were repeated after hospitalization for six weeks on a gluten-free diet in a clinical investigation unit setting to ensure compliance. Clinical response to the gluten-free diet was evaluated along with repeated measurements of hematological and biochemical tests in all patients (see above). In most patients, multiple small intestinal biopsies were obtained; in one previously reported patient (11) , 88 small intestinal mucosal biopsies were evaluated.
RESULTS

Age and sex distribution:
The age of all patients seen over a 12-year period by the author at the University Hospital is shown in Figure 1 . There were 88 adult celiac disease patients (over age 16), with the disease defined in each patient by small intestinal biopsy and response to a gluten-free diet. Altogether there were 64 females and 24 males with a resultant female:male ratio of 2.7:1. These findings are similar to the age and sex distribution for celiac disease patients reported elsewhere (1, 14) . Figure 1 also shows the 30 patients evaluated in this study who were 60 years of age or older (17 females and 13 males, female:male ratio of 1.3:1). These findings are similar to the reported age and sex distribution of celiac disease in elderly patients detailed elsewhere (4, 14) . In the present series, there were also four females and four males initially diagnosed over age 70 with a resulting female:male ratio in this age group of 1:1. This apparent shift in sex distribution with increasing age from a predominantly female disease to a more equivalent sex distribution has been previously reported (4, 14) . Patient symptoms: Most, but not all, patients in this study had gastrointestinal symptoms, usually weight loss and/ or diarrhea, or abnormal blood tests that resulted in gastrointestinal studies (eg, iron deficiency anemia); this differs from a previous series of elderly celiac disease patients (14) that included recruited patients with dermatitis herpetiformis without gastrointestinal symptoms. Table 1 lists the main symptoms seen in this elderly population. In some, multiple symptoms were present, with the most common combination being weight loss and diarrhea, each present in more than 70% of the 30 patients. Laboratory investigations: Laboratory test abnormalities in these 30 elderly celiac disease patients and the frequency of each abnormality on the initial evaluation before institution of a gluten-free diet are listed in Table 2 . Most often anemia was present, and this was usually associated with iron deficiency. In most patients, these abnormal laboratory tests became completely normal within the subsequent 24 months. Associated clinical disorders: Associated clinical and pathological features seen in this elderly group of 30 celiac disease patients are outlined in Table 3 . Lymphocytic gastritis (15) and lymphocytic colitis (16) were the most commonly recognized gastrointestinal findings. Collagenous colitis, however, was detected in only one patient (17, 18) . Small bowel ulceration, either in the duodenum or more distally in the jejunum and/or ileum, were also common. Jejunal and ileal ulceration were usually associated with small intestinal lymphomas. Hepatobiliary tract and pancreatic disorders were also seen; some of these were quite unusual, including pancreatic calcification and sclerosing cholangitis, and have been reported in more detail elsewhere (19, 20) . Other nongastrointestinal disorders were also present. For example, dermatitis herpetiformis and hematological features of hyposplenism and splenic atrophy were frequently recognized. Hypothyroidism, presumably due to autoimmune thyroiditis (ie, Hashimoto's thyroiditis), was also quite common. It was detected in eight of 30 patients, in some of whom diarrhea was not a clinical feature. In contrast, insulin-dependent diabetes, reported elsewhere to be increased in frequency in patients with celiac disease (21), was distinctly uncommon, being present in only a single patient. Table 4 lists the malignant complications observed in this group of 30 patients. Some had more than one site or type of involvement. Most common were lymphomas, either in the small intestine or extra-intestinal nodal lymphomas, including involvement of tonsillar, inguinal or cervical nodes. As described in other reports (22) , small bowel adenocarcinoma was also seen in two of the patients in this series. Although increased esophageal carcinoma has been described (23) , no patient was seen in the present study and, indeed, only two patients had Barrett's type mucosa DISCUSSION In a single institution over a 12-year period, over one-third of all patients (34.1%) diagnosed with celiac disease were older than age 60. Although this experience could be due to the presence of a more elderly patient referral population in British Columbia, it most likely reflects a local difference in diagnostic enthusiasm and diagnostic acuity -specifically for celiac diseasesince most of these patients were usually referred for assessment of longstanding diarrhea and/or weight loss after several investigations had already been completed. Variations in detection of celiac disease at a hospital level have been previously reported (4) and it is seems likely that this might be exaggerated in an elderly patient population with other more common diagnostic considerations such as an altered bowel habit, weight loss and/ or iron deficiency anemia (eg, colon cancer).
Malignant complications:
The apparent shift in the sex distribution from female to male patients was an intriguing observation in this study but has been previously noted in a study by Swinson et al (4) who demonstrated a bimodal distribution with a peak in the fourth decade mainly in females, and a later peak in the sixth and seventh decades mainly in males. Although it is possible that endocrine factors could be a critical factor in the clinical expression of celiac disease, other explanations include a greater likelihood of women than men to seek earlier medical consultations with physicians and have blood tests or other investigations that might lead to earlier diagnosis (14) . In part, this may reflect the nutritional demands of pregnancy, which could precipitate symptoms and result in earlier diagnosis (14) . In this respect, recent reports related to reactivation of celiac disease during pregnancy and the puerperium may be particularly relevant to earlier recognition in women compared with men (24, 25) .
This elderly population was of particular interest because of the opportunity to estimate the types and frequency of associated clinical and pathological disorders emerging in this group and previously reported in celiac disease. In this series, the most commonly detected histological findings were lymphocytic infiltrates in other gastrointestinal epithelial sites, ie, lymphocytic gastritis and colitis (15, 16) as well as other immune-mediated clinical conditions in celiac disease known to be associated with lymphocytic infiltrates in the skin and thyroid, including dermatitis herpetiformis and thyroiditis with hypothyroidism. Although there is some evidence that dermatitis herpetiformis might be symptomatically improved with administration of a strict gluten-free diet, additional studies are needed to determine if the pathological features of each of these other conditions could be improved with a gluten-free diet. The relatively frequent finding of thyroid disease in this elderly group may be particularly relevant to the broader problem of clinical recognition of celiac disease since symptoms of hypothyroidism, ie, constipation, could mask occult small intestinal disease. More systematic studies of the associated, particularly autoimmune, endocrine disorders in celiac disease are needed.
In all 88 celiac patients presented here, lymphoma and/or other malignancies were only detected among the 30 celiac patients older than age 60. While the frequency of lymphoma in this population of patients was relatively high, this likely reflected, in part, the problem of referral bias. In some patients, referral with a diagnosed or suspected lymphoma was made and celiac disease was only detected later in the clinical course. While lymphoma may be diagnosed in celiac disease patients before age 60, this appears to be less common (26) . Thus, particular vigilance and careful follow-up for a neoplastic complication is very critical in elderly celiac patients, even if the diagnosis is initially established late in their clinical course.
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